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Admin user interface (U!) discovers 
lookup service and downloads 
lookup service proxy object. 




Admin Ul uses interfaces from lookup 

service proxy object to access 
Information on characteristics of each 
different service configuration policy. 
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Admin Ul receives administrator selection of one 
service configuration policy including desired 
storage allocation change, (space to add or 

remove for a specified logical volume and host. 



Admin Ul uses interfaces from lookup service 
proxy object to access and download selected 
service configuration policy proxy object from 
lookup service. 
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Admin Ul uses interfaces from service 
configuration proxy object to communicate with 

service configuration policy to implement 
requested allocation of storage resources with 
respect to the specified logical volume and host. 
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Service configuration policy receives 
request from admin for new allocation 
of storage resources with respect to 
logical volume and host. 



FIG. 5 
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Service configuration policy uses associated 
element configuration proxy objects to call one 
element configuration policy for each resource to 
reconfigure and to carry out the requested allocation 
of storage resources for host and logical volume. 
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Called storage device element configuration 
policy uses interfaces in lookup service proxy 
object to query the service attributes of the 
storage configuration API proxy objects to 
determine one or more storage configuration API 

proxy objects capable of configuring storage 
device(s) having enough available space to fulfill 
requested storage allocation with a storage type 
level that satisfies the element configuration 
policy parameters. 



Called switch element configuration policy uses 
interfaces in lookup service proxy object to query the 
service attributes of the switch configuration API 
proxy objects to determine one or more switch 
configuration API proxy objects capable of 
configuring switch(s) including paths between the 
determined storage devices and specified host in a 
manner that satisfies service configuration policy 
parameters. 
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Called HBA element configuration uses 
interfaces in lookup service proxy object to 
query service attributes for HBA configuration 
API proxy objects to determine one or more 
HBA configuration API proxy objects capable 
of configuring host adaptors that can connect 
to determined switches and paths therein. 



Storage device element configuration 

policy uses determined storage 
configuration API proxy objects (and 
APIs therein) to configure the associated 
storage device(s) to allocate storage 
space for the requested allocation. 




364 


Switch element configuration policy 
uses uses determined switch 

configuration API proxy object (and 
APIs therein) to configure the 
associated switches to allocate 

paths for the requested allocation. 




, J 


HBA element configuration use^ 
determined HBA configuration API 
proxy objects (and APIs therein) to 

assign associated HBA(s) to the 
determined path. 






Volume manager element configuration 

policy uses determined volume 
manager API proxy objects (and APIs 
thereon) to assign the allocated storage 
space to the logical volumes in the host 
specified in the admin request. 
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/Return configuration 
I complete to admin. 
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Receive call to 
configuration policy tool 
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if! 



> 


f 


Determine all available hosts from 
the topology database for the SAN. 


> 


r 


Provide name of all hosts in drop 
^ down men for administrator 
selection. 




r 


Display panel to receive selection of 
host and one predefined service 
configuration policy to use. 
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FIG. 9 




Receive administrator 
selection of Next button with 
host and configuration policy 
selected. 




Query service attributes of selected service 
configuration policy proxy or topology 
database to determine those available 
storage devices that are connected to 
available HBAs in the selected host. 




Receive administrator 
selection of one host. 




Query the storage device configuration API proxy 
object service attributes to determine the storage 
space available at each storage device connected to 
the available HBAs in the selected host. 
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Query the service attributes of each service 
configuration policy proxy object to determine 
whether the administrator selected host is a 
member of the configuration policy. 




Determine the maximum storage 
space as the sum of the space in 
all of the available storage devices 
for the selected host. 



52^ 



Display the drop down menu including the 
service configuration policies that are 
available for the selected host. 



Display allocate storage panel including 
slider extending from minimum to total 
available storage space. 
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Go to block 
550 in FIG. 10 
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Receive administrator selection of Next 

button after slider moved to select 
amount of storage space to allocate. 
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554 




Determine one or more available storage 
devices that can provide administrator amount 
of storage space entered in the panel. 



Query service attributes for configuration 
policy or topology database to determine one 
available HBA in the selected host connected 
to the determined storage device. 



Query service attributes for configuration policy or 
topology database to determine any switches or other 
components in path between determined available HBA 
and storage device that is also listed as available in the 
configuration policy proxy object service attributes. 



Call selected service configuration policy to apply 
configuration to determined available HBA, switch, 
storage device, and any other components. 
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Configuration Policy Tool 
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900 



Receive call to configuration policy 
tool to use dynamic configuration 
feature. 




Query Lookup service to determine name of all 
available service configuration policy proxy objects. 



FIG. 14 
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904 



Display GUI panel to allow selection of service parameters, 
including throughput, availability, and latency, for 
configuration policies, with names of determined service 
configuration policies in drop down menu. 



Receive selection of 





finish 1 


mutton. y< 
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r 




Determine setting from GUI panel for 
each service parameter. 






> 


f 




For determined service parameter setting, process 
element configuration attribute table to determine one 

element configuration policy for each configurable 
resource that supports all selected service parameters. 
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9^6 



Update the selected service 
configuration policy proxy 
object in the lookup service 
with the determined element 
configuration policies. 



Add new service configuration policy proxy object 
to lookup service that is defined to include the 
determined element configuration policies. 
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End 
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Service 
Metric Log 
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Initiate service 
monitoring. 




1000 



Detect service 
outage. 
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Detect throughput/ 
transaction rate below 
service threshold. 



Send messa 
provider of ou 
of service 


ge to service 
tage; log time 
5 outage. 




f 


Increment the number of , 
outages metric. 




1008 



Start timer to 
measure downtime 



< 



Downtime ends. 



Stop timer and log measured 
downtime and increment 
downtime metric by time 
indicated on timer. 




1 


t 


Send message to service 
provider of throughput/transaction " 
rate falling below threshold, and 
log measured event. 




r 


Start timer to measure time - 
throughput/transaction rate 
below service threshold 




1 

r 



Go to block 
1050 in 
FIG. 16a 
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1024 



Throughput/transaction 
rate rises above the 
service threshold. 
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f 


Stop timer and increment 
throughput/transaction rate by 
time metric below threshold. 
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Detect failure of one 
component. 




1050 



1 


r 


Send message to service provider 
indicating component failure. 
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Write to log file that 
component failed. 




Invoke process to monitor time during 
which resource redundancy remains 
below agreed upon redundancy level 
specified in the service agreement. 



Write to log time during which redundancy 
below agreed upon threshold and 
increment redundancy variable by 
measured time. 
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Detect that one measured metric 
or redundancy has fallen below 
threshold for specified duration. 



Send message to service provider 
and customer of failure to comply 
with agreement. 



4 

Log failure to comply for specified 
time for the failing metric. 
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Begin adaptive analysis. 
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Is logger 
throughput and/or 
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below agreed 
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Perform bottleneck analysis to 
determine resource(s) (HBA, 
switch, and/or storage) that 
cannot service the load. 
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Indicate that failure to maintain 
agreed redundancy is leading to 
performance problems. 



Recommend adding available 
determined resources to 
correct throughput and/or 
transaction default. 



Recommend increase 
in priority for service 
level in system. 



Yes 
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Do load 
characterization 
parameters exceed I/O 
scified in service leye 
agreement^ 



-Yes- 



Indicate that current service level 

may not be sufficient due to 
change in load characterization. 



